Summary. Isolated rat Sertoli cells were incubated in the presence of [1-14C] 
Introduction
Pyruvate and lactate are essential energy substrates for rat pachytene spermatocytes and round spermatids (Jutte, Grootegoed, Rommerts & van der Molen, 1981 ;  and these substrates can be supplied by Sertoli cells (Jutte et ai, 1981 (Jutte et ai, , 1982 ; Robinson & Fritz, 1981 ;  Mita, Price & Hall, 1982) . In fact, Sertoli cells oxidize only a very small percentage of the glucose taken up to C02 and the main part is metabolized to pyruvate and lactate (Robinson & Fritz, 1981) . Furthermore, during incubation of tubular fragments in the absence of exogenous glucose, Sertoli cells survived for at least 24 h while the germ cells in these incubations degenerated (Jutte et ai, 1982) . These observations may indicate that glucose is not the main energy substrate for Sertoli cells.
Little is known about the oxidation of energy substrates other than glucose by Sertoli cells. Lipid droplets have been demonstrated in these cells with histological techniques, and the amount of lipid droplets changed with the stage of the spermatogenic cycle (Niemi & Kormano, 1965 ; Kerr & de Kretser, 1975) and under different experimental conditions in vivo (Lynch & Scott, 1951 ; Lacy & Lofts, 1965; Collins & Lacy, 1969) . These lipid droplets contain triacylglycerols which upon lipolysis generate glycerol and free fatty acids. Investigations of fatty acid oxidation with biochemical methods have been performed only with testicular cell suspensions (Lin & Fritz, 1972; Yount & Harris, 1982) , and these suspensions contain many different cell types which may contribute to the metabolism. (BSA, Sigma) . During incubation the flasks were closed with rubber caps holding plastic wells containing filter paper, and the incubations were started by injection of palmitate through the cap.
Measurement ofC02 production. The incubation was stopped by injection of 1-5 M-perchloric acid through the rubber cap so that a final concentration of 0-3 M-perchloric acid was obtained. Subsequently 0-25 ml phenylethylamine : methanol (1:1, v/v) was injected into the well. After equilibration for 1 h at room temperature the wells were collected and counted. The flasks were stored at 4°C until the following day when the cells were scraped loose with a plastic policeman and medium plus cells were collected as described below.
Separation of acid-soluble and acid-insoluble compounds. Where indicated incubations were stopped by putting the incubation flasks on ice and subsequently the incubation medium was removed from the cell monolayer. The cells were washed three times with 0-5 ml cold KRB containing 0-1% fatty acid-free albumin (BSA). The first two washes were added to the medium and 1-5 M-perchloric acid was added to a final concentration of 0-3 M. This fraction is referred to as medium.
To the remaining cells, 0-5 ml 0-3 M-perchloric acid was added and the flasks were stored at 4°C until the following day. This fraction is referred to as cells. The cells were scraped loose with a plastic policeman, and the flasks were washed twice with 0-5 ml 0-3 M-perchloric acid. These washes were added to the cells.
All perchloric acid-containing fractions were sonicated, centrifuged for 30 min at 1500 # at 4°C, and aliquants of the supernatants were neutralized and counted for radioactivity.
Measurements of acid-soluble compounds. In the acid-soluble fractions containing incubation medium, lactate and 3-hydroxybutyrate were measured enzymically according to Hohorst (1970) and Williamson & Mellanby (1974) . Some Sertoli cells were incubated with palmitate with a high specific activity (2-5 mCi/mmol). Neutralized samples of the acid-soluble fraction of the medium from these incubations were analysed by high pressure liquid chromatography with a SpectraPhysics 8000 Chromatograph using an Aminex HPX 87/300 7-8 mm column which was eluted with 13 mM-H2S04. Fractions of 015 ml were collected and counted for radioactivity. Effluent volume (ml) (Text-fig. 4 ). Lactate was only detectable in the medium of Sertoli cells that were incubated in the presence of glucose (Table 1) . The lactate present in the media did not seem to interfere with the measurement of 3-hydroxybutyrate because the amount of the latter compound was low in media from Sertoli cells incubated with glucose in the absence of palmitate (Table 1) 
Discussion
The present study shows that cultured rat Sertoli cells can oxidize palmitate to C02 and ketone bodies. Previous studies of fatty acid oxidation in crude testicular cell suspensions have been reported (Lin & Fritz, 1972; Yount & Harris, 1982) . Lin & Fritz (1972) concluded that spermatogonia oxidized palmitate to C02 and acetoacetate. However, it cannot be excluded from their results that the oxidation took place in Sertoli cells which are also present in such cell suspensions. Furthermore, the decrease in oxidation of fatty acids in cell suspensions from testes from rats of increasing ages (Lin & Fritz, 1972; Yount & Harris, 1982) (Page, Krebs & Williamson, 1971) .
Most investigations concerning oxidation of lipids have been performed with liver cells. Compared with liver cells (Singh, Osmundsen & Borrebaek, 1982) Sertoli cells have a high ratio between the production of C02 and acid-soluble compounds. Furthermore, in contrast with liver cells (Borrebaek, Bremer, Davis, Davis-Van Thienen & Singh, 1984) (Collins & Lacy, 1969) . However, these morphological studies do not exclude the possibility that Sertoli cells oxidize lipids at different rates in the presence of different populations of germ cells or in the presence of hormones. From fat cells it is known that breakdown of glycerides can be stimulated by hormones and cAMP (Nimmo, 1981) . Furthermore, it is possible that the levels of lipids in Sertoli cells increase as a result of phagocytosis of germ cells or cytoplasmic bodies.
It has been shown that pyruvate or lactate are essential energy substrates for pachytene spermatocytes and round spermatids (Jutte et ai, 1981 ; and it is possible that ketone bodies can also be used as substrates by these cells. The amount of 3-hydroxybutyrate which was secreted by Sertoli cells is 1% the amount of lactate secreted under similar incubation conditions when both glucose (5-5 mM) and palmitate (0-52 mM) are present. However, the concentrations of pyruvate required to maintain germ cells were 10% those of lactate (Jutte, Jansen, Grootegoed, Rommerts & van der Molen, 1983) and nothing is known in this respect about the effect of ketone bodies on germ cells. Furthermore, the amount of ketone bodies secreted by Sertoli cells in vivo may be different from that secreted in vitro.
In conclusion, Sertoli cells can oxidize fatty acids and fatty acids appear to be a major energy substrate for these cells.
